Differential expression of the calcium-sensing receptor in the ischemic and border zones after transient focal cerebral ischemia in rats.
G-protein-coupled calcium-sensing receptor (CaSR) has been recently recognized as an important modulator of diverse cellular functions, beyond the regulation of systemic calcium homeostasis. To identify whether CaSR is involved in the pathophysiology of stroke, we studied the spatiotemporal regulation of CaSR protein expression in rats undergoing transient focal cerebral ischemia, which was induced by middle cerebral artery occlusion. We observed very weak or negligible immunoreactivity for CaSR in the striatum of sham-operated rats, as well as in the contralateral striatum of ischemic rats after reperfusion. However, CaSR expression was induced in the ischemic and border zones of the lesion in ischemic rats. Six hours post-reperfusion there was an upregulation of CaSR in the ischemic zone, which seemed to decrease after seven days. This upregulation preferentially affected some neurons and cells associated with blood vessels, particularly endothelial cells and pericytes. In contrast, CaSR expression in the peri-infarct region was prominent three days after reperfusion, and with the exception of some neurons, it was mostly located in reactive astrocytes, up to day 14 after ischemia. On the other hand, activated microglia/macrophages in both the ischemic and border zones were devoid of specific labeling for CaSR at any time point after reperfusion, despite their massive infiltration in both regions. Our results show heterogeneity in CaSR-positive cells within the ischemic and border zones, suggesting that CaSR expression is regulated in response to the altered extracellular ionic environment caused by ischemic injury. Thus, CaSR may have a multifunctional role in the pathophysiology of ischemic stroke, possibly in vascular remodeling and astrogliosis.